Effect of homocysteine on arachidonic acid release in human platelets.
It has been suggested that homocysteine is implicated in the risk of atherosclerosis and thrombosis. The pathogenic mechanism has not been clarified, but oxygen-free species produced by the homocysteine metabolism and auto-oxidation could have a role. We have studied the effect of homocysteine on arachidonic acid release in human platelets. Two important products of arachidonic acid metabolism - thromboxane B2 (TXB2) and reactive oxygen species (ROS) - have been assayed. Results indicate that homocysteine induces arachidonic acid release that is partially inhibited by 5,8,11,14-eicosatetraynoic acid (ETYA). Platelet incubation with homocysteine significantly increases basal levels of TXB2 and ROS. The effect is time- and dose-dependent. The TXB2 formation is strictly correlated with the arachidonic acid release. Moreover, ROS accumulation is largely inhibited by ETYA and partially reduced by diphenyleneiodonium (DPI), suggesting the involvement both of enzymes metabolising arachidonic acid (cyclooxygenase, lipooxygenase, cytochrome P450 monooxygenase) and of NAD(P)H oxidase. Homocysteine induces oxidative stress in human platelets in vitro. The unbalance in platelet redox-state and the increased TXB2 formation may generate hyperactivation, contributing to a thrombogenic state leading to cardiovascular diseases.